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each new item and for the whole list increased disproportionately.
His findings appear in the following table: *

LENGTH
	NUMBER OF
	TIME FOR
	AVERAGE TIME

OF LIST
	READINGS
	LISTS
	PER SYLLABLE

7
	I
	3 seconds
	.4 seconds

ro
	*3
	52
	5-2

12   \
	17
	82
	6.8

16
	30
	196
	12. 0

24
	44
	422
	17.6

36
	55
	792
	22. 0

Later studies report the same general results, though time taken
usually is longer. No very consistent mathematical relation be-
tween length of list and learning time is found. Clearly, more
associations require much more time per unit. Often, however,
familiarity with the material compensates for increased length.
Overlearning
Is a selection learned when we first recite it once correctly, or
when wej^know it by heart''? Ebbinghaus's criterion of learning
was~one perfecijecitatio'rl^of the list. To test overlearning, i.e.,
learning more than is required for one correct recitation, he
varied the number of readings given to lists of 16 nonsense sylla-
bles. Some lists he went over 8 times, some 16, and so on up to
64. At the end of 24 hours he relearned the lists up to one correct
repetition, and found that the percentage saved corresponded
almost exactly with the number of times he had originally read
the material. Where he read a list 8 times he found 8% saving;
24 times, 23% saving; and 64 times, 64% saving. Undoubtedly
a point of diminishing returns would have been encountered, if
Ebbinghaus had continued above 64 repetitions.
Other studies have on the whole substantiated Ebbinghaus's
results, though there is doubt about the amount of overlearning
which is profitable in terms of savings later. The consensus of
opinion seems to be that retention is increased by overlearning up
to 50%; that is, spending 50% more time memorizing material
*From Garrett, Henry E.3* Great Experiments in Psychology f 1941, p. 262.